partially attributable to the introduction of more effective treatments in 1996. Given that the duration of the incubation period from infection to AIDS changed over time, AIDS surveillance data no longer provide a valid, reliable and timely description of the HIV epidemic, as the systems are not sufficient to monitor trends in HIV incidence or to provide data for HIV prevention and care programmes. This has led several countries all over the world to implement new, or to improve existing HIV surveillance systems. Both in Europe and in the United States data from local surveillance systems are collected at the central level by the European Centre for the Epidemiological Monitoring of AIDS (EuroHIV) and the Centers for Diseases Control and Prevention (CDC) respectively. 3, 4 Additional data derive from surveillance systems in Australia, New Zealand and China. [5] [6] [7] In western countries (USA and Western Europe), a decrease in the overall incidence of HIV infection and spreading of the infection in the general population through sexual transmission has been observed. 3, 4 Eastern countries show, on the other hand, an increasing incidence of HIV infections mostly caused by intravenous drug use.
3,7
Italy has not yet established a mandatory national HIV surveillance system. However, in Lazio, a region situated in Central Italy which includes the city of Rome, a mandatory population based system has been in place since 1985. The results of the surveillance up to the end of 1994 have been reported previously. 8 The results from 1995 to the end of 2000 are analysed and reported here.
METHODS
The HIV Surveillance System of the region of Lazio (HSS) has been described in detail elsewhere. 8 Briefly, since 1985 the HSS has collected all HIV-positive tests from public and private laboratories, and from the blood banks of the region. Laboratories fill out individual forms with demographic information (gender, date and place of birth, place of residence) and test results. The forms are sent to clinics where physicians give the results of the test to the patients and collect other information (modality of exposure, date of last negative test when available) during a post-test interview. The anonymous forms are collected and then analysed at the regional level. Multiple tests of the same subject are identified through a linkage procedure based on gender, date and place of birth. The surveillance system was reorganized in 1989. We analysed the reports of HIV infections diagnosed in the period 1985-2000. To take into account any notification delays, we allowed one year to pass before analysing the data. Confidentiality was guaranteed by safety protocols in all the procedures described here and below.
AIDS cases only
There are patients that have been diagnosed and reported as having AIDS to the AIDS surveillance system, but who never have been previously reported in the HIV surveillance system. We linked the HSS to the archive of the regional mandatory AIDS surveillance system, which is fairly complete (96.4%), 9 using the same key variables as used in the definition of new diagnoses. AIDS cases which had not yet been reported to the HSS were considered as new diagnoses of HIV infection and were called 'AIDS cases only' (ACOs). We calculated the percentage of ACOs by year of diagnosis, gender, place of residence, place of birth, and modality of exposure. The ACOs were then included in the database of the new diagnoses of HIV reported to the HSS.
an overlinkage error. 8, 10 We have estimated this overlinkage using the data from the regional AIDS surveillance system, which contains personal identifiers. We applied the linkage procedure used for the HSS to the AIDS system, and estimated the error in this register. figure 2 , although the absolute number of both categories decreased overtime.
To obtain a more complete picture of the HIV epidemic, we tried to estimate the rate of underreporting to the HSS probably due to decreased attention to the AIDS epidemic. We performed a linkage with the Hospital Information System of Lazio region (using the same key variables described above) to calculate a conservative estimate of the underreporting of new diagnoses of HIV in the HSS. We selected from the archive of the Hospital Information System all admissions with a diagnosis of HIV infection (Diagnosis Related Group=488, 489, and 490). Repeated admissions were deleted and this file was linked to the file of AIDS cases, in order to identify the group of people with a prevalent HIV infection but who did not have an AIDS (8.4-9.8) to 1996 and 11.8% (11.1-12.6 ) to 2000.
DISCUSSION
Data from HIV surveillance systems are useful to monitor the HIV epidemic but, because of validity problems, should be interpreted with caution. Reports may not be representative of all people infected with HIV since not all infected persons have been tested; many factors may influence testing patterns, for example the availability of testing for specific population groups, the availability and access to medical care and testing services, the modality of reporting to the system (confidential vs anonymous). The HIV surveillance system of the Lazio region was set up as soon as tests for the detection of anti-HIV antibodies became available in 1985. This source of data is very valuable because it is the longest period of observation available in Italy, and one of the longest in the world.
3,4
Results from the HIV surveillance system of the Lazio Region show a peak in the incidence of reports and new diagnoses in 1987, again in 1989 (as an effect of the reorganization of the system), a plateau until 1992, as already predicted by epidemic modelling, 12 and a decline from that time on. There is evidence of a shift, especially in women, from high risk populations, such as intravenous drug users, to the general population, infected through sexual contact. 8 Nevertheless, the absolute number of men and women, both those infected through intravenous drug use and those through sexual contact, decreased during the study period, while the number of new diagnoses of HIV infection among foreign-born people increased. This picture is consistent with the situation of the other industrialized countries, especially North America, Western Europe and Australia, where the surveillance systems generally document a decrease in the reports of infections and a shift from groups at high risk to the general population. 14,15 The situation is different in other countries, like Eastern Europe and Central Asia, where the HIV epidemic has been emerging in just the last 5-7 years, spreading mostly by intravenous drug use.
14,16,17
The increasing proportion of women who contract the infection, consistent with other worldwide findings, 18 can be attributed to the more general phenomenon of infection spread from the localized 'core' population of intravenous drug users to the general population through sexual contact. This predicted switch from the high risk core population of drug users to the general population is likely to have been delayed and reduced by harm reduction programmes among drug users that have been implemented in Rome since 1994. 19, 20 Nevertheless the expected efficacy of these programmes in preventing the spread of the HIV epidemic among the general population could have been limited given their late implementation and intermittent work mainly due to political controversies on drug addiction control strategies. 21 It is noteworthy that the proportion of missing information regarding the modality of exposure increased during the study period. The same findings are reported in the Surveillance Report of the CDC where the amount of missing information is even higher. 3 This can also be considered a consequence of the change in the modality of transmission. Of the 444 records for which the missing information was retrieved from the AIDS register, the proportion of persons who listed sexual transmission as modality of exposure increased from 20% (13.3 men who have sex with men and 6.7 heterosexuals) in 1985 to 100% (66.7 men who have sex with men and 33.3 heterosexuals) in 2000, whereas the percentage of intravenous drug users decreased from 80% in 1985 to 0% in 2000 (25% in 1999) . Therefore misclassification of the modality of exposure must be taken into account, because this may lead to a significant underestimate of HIV incidence attributable to sexual transmission. The low proportion of men who have sex with men present in our system reflects the specificity of the Italian epidemic, that had initially spread mainly among intravenous drug users, but could also be due to a misclassification resulting from societal pressure and stigmas. A similar problem could have occurred when the primary mode of transmission in people who listed both intravenous drug use and sexual contact as risk behaviours was classified as intravenous drug use, underestimating the proportion of infections contracted through sexual contact.
There are various points worth discussing to understand the decline in the number of new diagnoses of HIV. The first is the saturation of the population of intravenous drug users, where, as predicted by mathematical models, 12, 13 the HIV infection epidemic started probably in the late 1970s, in Italy. Moreover, studies conducted in our region and in other countries have shown potential effects of harm reduction programmes on the prevention of HIV transmission not only for intravenous drug users, but also directed to the general population. 20, 22, 23 Methodological aspects Since our previous report, we have identified some methodological problems in the estimate of the incidence of new diagnoses; they are described below.
The overlinkage was a large problem especially for people born in the city of Rome between 1955 and 1965, and it was associated with the anonymity of the notification. This problem became especially important in 1996 after the introduction of stricter national regulations regarding privacy, that protect confidentiality of clinical records, such as HIV status. The 3059 persons with a diagnosis of AIDS never reported to the HIV surveillance system (ACOs), may represent, in part, people who ignored their HIV positive status before AIDS was diagnosed and in part they may indicate underreporting to the HSS. We did not find any differences in the percentage of ACOs during the study period (1995) (1996) (1997) (1998) (1999) (2000) . When we stratified by demographic variables and modality of exposure, we found a higher proportion of women than men who did not have an HIV diagnosis preceding the onset of AIDS, a higher proportion of people residing out of Rome than in Rome, a higher proportion of foreign-born people than Italians, and a higher proportion of intravenous drug users than people who contracted HIV from sexual transmission. The differences in modality of exposure could be considered an artefact due to the low probability of correct linkage of records referring to intravenous drug users (most of whom are men), who are more likely to report wrong identifiers, compared to non drug users. In fact they contrast with previous observations that indicated a higher sensitivity of the system and a shorter interval between infection and diagnosis for intravenous drug users. 12 Similar conclusions can be drawn for other variables as well, most of all for place of birth, and the possibility of differences linked to social class cannot be excluded. The slight increase in underreporting observed in the period 1996-2000 (from 9.1% to 11.8% respectively), may suggest a decrease in the sensitivity of the system, which occurred probably as a result of decreased attention to the AIDS epidemic. This could also be partially related to the introduction of stricter privacy laws, that may have led more people to ask for anonymous testing, which could have interfered with the validity of the system. The decline of the incidence must be interpreted with caution due to problems of validity, and to a possible decrease in the sensitivity of the system.
CONCLUSIONS
In spite of the limitations described, HIV surveillance systems remain useful sources of information to monitor the epidemic and to promote prevention programmes. An important example is the finding of an increased incidence of new diagnoses among foreign-born people. This is a population that has less access to health care services and could represent a target for intervention programmes. The effectiveness of harm reduction programmes on the prevention of HIV infection in the population of drug users has shown that the effort should be continued and extended to other groups at high risk, such as sex workers.
In conclusion, our data suggest that in spite of a decline in the incidence of new diagnoses of HIV infection, the HIV epidemic 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 1985 1986 1987 1988 1989 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 Intravenous drug use is not a phenomenon restricted to high risk groups, but has moved to the general population where a second wave of incidence could be expected if effective prevention strategies are not consistently implemented and maintained.
